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(57) [Abstract] 

Thermal sink (20) or other thermal conductivity boundary 
interface in order to cool heat emission property electronic 
part (12)which possesses heat dispersion member which it is 
related with heat conduction (30). 

boundary interface has shape stability with normal room 
temperature in first phase , it ispossible to conform to 
boundary interface surface of said electronic part and heat 
dispersion member substantially in second phase is formed as 
layer of independence of the thermally conducting material . 

said material from first phase transition temperature to second 
phase is inside operating temperature range of said electronic 
part . 
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Claims 



[Claim (s )] 
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1. Normal room temperature room temperature high operation operating temperature range thermal re leasing degree of 
heat dispersion member 2second heat conducting surface thermal 



Being adjacent, first heat conducting surface which can demarcate boundary interface between the both surfaces by 
arranging it possesses 



Regarding to method which cools heat emission property electronic part with conduction, 



(a ) 1 st first phase being, shape stability to do with normal roomtemperature room temperature , 2nd second phase 
being, description above 



In order to be filled substantially in boundary interface , it is possible toconform, thermally conducting material is 
offered 

zsiLHomizmmtZ', (c>mffi»*ttBfi»B©-i=tt**-&*; wmizfcmm&miRmst>wiz&mmz 
p»ttLTE«-r4; (emEm^wai^iMKfi**^^ 
■r***t?*a. 2. x^/^&tfce^ 

iiJnx^^^tii^aKD^jSo 3. xx^(a)izrWfE«»4<BiTa)a^»*dt\ (Oft 9o-ioo°c(D^ 

»»at<rt'*7* l J**BEttft»J*»l& 25 ftl\L 50 fiS%; (ii)ft 50~60 o C<B»«SJ6£ : rt6 Of *U7-f 
>*»Piattrt»» 50 ftl*L 75 M%; (iii) 1 aSU±<Dfl^«1±%tt*lJtiJ 20 fcl^L 80 M%, flf*Sl 0) 
*SU 4. fj|S«*4A<^70-80°CC0ffi$E^SS^-r€)Ii^«3O^^o 



Aforementioned material from aforementioned first phase transition temperature toaforementioned second phase is 
inside operating temperature range of aforementioned electronic part ,; (b ) aforementioned material in layer of 
independence is formed; (c ) aforementioned layer deposits; being adjacent to thermal in theafore mentioned boundary 
interface , arranges (d ) aforementioned heat conducting surface in one ofaforementioned heat conducting surface ; 
Aforementioned layer in order to heat to temperature which is higherthan transition temperature imparting does 
effective voltage method . 2. step which is included (d ) and between (e ), aforementioned material includes blend 
belowin (e ) aforementioned electronic part , with method . 3. step (a ) of Claim 1 whichincludes additional step which 
adds external force at least to one ofaforementioned heat transmission which demarcates aforementioned boundary 
interface , (i ) Approximately 90 - 100 * acrylic type pressure sensitivity sticking component which possesses melting 
temperature approximately 25 or 50 weight %; (ii ) approximately 50 - 60 * the;al olefin thermoplastic component 
which possesses melting temperature approximately 50 or 75 weight %; (iii ) thermal conductivity filler ofl kind or 
more approximately method . 4. aforementioned material of 20 or 80 weight %, Claim 1 approximately 70 - 80 * 
method . of Claim 3 which possesses the phase transition temperature 

5. 7,^yZf^)\ZXmtimW^T(DM^^^t<DtLX^m 



5. [suteppu ] (a ) With being similar, or less combination blend under thematerial material * making thing, it offers 
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6. *[B*t*tt*l$l 60-80 deg C CDffife&SJf £ 
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It is done, (i ) paraffin type wax component which possesses 
melting temperature of approximately 60- 70 deg C 
approximately 20 or 80 weight %; (ii ) thermal conductivity 
filler of 1 kind or more approximately method . of 20 or 80 
weight %, Claim 1 

6. method . of Claim 5 where aforementioned material has the 
phase transition temperature of approximately 60 - 80 deg C 

7. method . of Claim 1 where aforementioned heat dispersion 
member is thethermal sink or circuit board 



8.Aforementioned layer in [suteppu ] (c ) aforementioned electronic electronic part thermal heat conducting surface 
claim Claim 1 which wears 



method . 

9. KrlHlA^x^bJIcrtt l~10 5;U(0.025~0.25mm)(DJI<fr££1-6? 



9.Aforementioned layer with being similar, [suteppu ] (b ) - 10 [miru ] Codium fragile .025~0.25mmmm thickness 
thickness it does, [fu ] 



method . of Claim 1 which is formed [irumu ] as 



10. Aforementioned 1 kind one kind or more transmission thermal conductivity filler nitriding boron nitride Lu alumina 
conversion aluminum oxide 



[umu ] aluminum nitride , magnesium oxide , zinc oxide , silicon carbide , oxidation * jp9 



[riumu ] And Claim 3 which is selected from midst of group whichconsists of mixture of those 
_ 



Law. 

1 1 . mis i «ja±ffl»e»tt*«#j*<, mtt^ms t)^±. bastes- 



1 1. Aforementioned 1 kind one kind or more transmission thermal conductivity filler nitriding boron nitride Lu alumina 
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conversion aluminum oxide 



[umu ] aluminum nitride , magnesium oxide , zinc oxide , silicon carbide , oxidation * jp9 



[riumu ] And Claim 5 which is selected from midst of group whichconsists of mixture of those 



Law. 

12. mmWS&dmtf^ 



12.Aforementioned independent independence with being similar [suteppu ] (b ), material material * film separation 
release sheet 



To be formed by application doing on surface, at same timeaforementioned layer being step (c ), aforementioned film 



Depositing in one of aforementioned heat transmission , removing theafore mentioned release sheet , aforementioned 
film exposure 



method . of Claim 1 which is applied by doing 

13. ¥*(D^«J:yW^f1e«liaSEI6B*^*«^«^»flt. 



13. Normal room temperature room temperature high operation operating temperature range theheat generation heat 
emission property electronic part which is done 



mmm^om 2 &mmz^m\zmmLx 
mmm&n 1 mmmtomiz^mLm^mm 
attsJHBicfcu-c, «re«*iBii . sr 1 file 

wiMmi*. it 1 m^m 2 «^o)K 



Being adjacent to thermal in second heat conducting surface 
of heat dispersion member , in thermal conductivity boundary 
interface which it can introduce between first heat conducting 
surface which it can arrange, it ispossible aforementioned 
boundary interface to have shape stability with normal room 
temperature in first phase , to conform to surface of 
aforementioned boundary interface substantially in second 
phase including layer of independence of thermally 
conducting material , As for aforementioned material , 
boundary interface , where from first phase the transition 
temperature to second phase is inside operating temperature 
range of said electronic part 
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14. *B*t»A<firF©8**»£*t*\ (a)tt 
90-100 deg C <DIMIffiS*W+57*'J;U36« 
25 fcl*L 50 mm%- (b)« 
50-60 deg C a>HMfSft&*? 6 a*U7-f> 
*J»RlfittJa»ft 50 fcl^L 75 fi«%; (c)l ffl 

fija±a>i»e*ttA4ifl» 20 fti^u so a 
13 ©awn. 



14. Aforementioned material includes blend below, (a ) 
acrylic type pressure sensitivity sticking component which 
possesses melting temperature of approximately 90-100 deg 
C approximately 25 or 50 weight %; (b ) the;al olefin 
thermoplastic component which possesses melting 
temperature of approximately 50 - 60 deg C approximately 50 
or 75 weight %; (c ) the thermal conductivity filler of 1 kind 
or more approximately boundary interface . of 20 or 80 
weight %, Claim 13 



15. Aforementioned material material 70-80* * revolution phase transition temperature it 
does, 

16. 1»Btt»A<BlT©S£tt£*fc\ »#* 13 OftffiB: 



16.0r less combination blend under aforementioned material material *,claim Claim 13 boundary boundary 
interface 

(a) ft W^O^VMmA&ttt&'&y&Jkmi&toto 20 fcl*L 80 M%; 



(a ) Approximately 60 - 70 & * [parafin ] wax forming wax component 0 or 80 weight weight which solution melting 
temperature is done 

(b) i asu±affi^«tt%ttfflti 20 aw, so a«%. r#*i 4<d»jhb. 



(b ) 1 kind 1 kind or more transmission thermal conductivity filler 0 or 80 weight weight claim Claim 14 boundary 
boundary interface 



17. mmmm6o~M°c0mm%&tttz>.tmm isom^m 




17.Aforementioned material material 60-80* * revolution phase transition temperature it does,claim Claim 16 
boundary boundary interface 


18.fljfEJf *><#J 1-10 5;U(0.025~0.25mm)0)B[***-r47-r;UAT-fe*. If 


18. Aforementioned layer is a [firumu ] jpl 1 which approximately 1 - 10 [miru ] Codium fragile .025-0.25mmmm 
thickness thickness is done, receiving 





#* 13 attlMi. 



boundary interface . of seeking Claim 1 3 

i9.fjfB i aia±0fft&*ttftttffl*<. ait***, 7;us+, IRtTvuI^ 



19.Aforementioned 1 kind one kind or more transmission thermal conductivity filler nitriding boron nitride Lu alumina 
conversion aluminum oxide 
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[mu ] aluminum nitride , magnesium oxide , zinc oxide , 


carbonizing 



From midst of group which consists of silicon , berylium oxide , and mixture of those selection 



♦♦boundary interface . of Claim 14 



20.Aforementioned 1 kind one kind or more transmission thermal conductivity filler nitriding boron nitride Lu alumina 
conversion aluminum oxide 



[umu ] aluminum nitride , magnesium oxide , zinc oxide , silicon carbide , oxidation * jp9 



[riumu ] And it is selected from midst of group which consists of mixture of those , boundary interface . of Claim 16 



21. [firumu ] jpl 1 doing, exfoliation release sheet surface surface cloth theseeking Claim 13 boundary boundary 
interface which is applied 

Specification 

[*W<DBf<B&BiBB3 [Description of the Invention ] 



Compatibility thermal boundary face bar charge for electronic part 

*wa>«Jt 



Background of Invention 



As for book departure this invention, thermal transmission heat conduction because of electronic electronic part * 
which depends, heat generation heat emission property electronic part 

&^®(thermal imeTfec^^ ~ 



Thermal boundary interface (thermal interface ) with thermal sink or between circuit board or other heat dispersion 
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member 



TRANSLATION STALLED this invention especially inside operating temperature range of electronic part heat 
transmission material 



Melting or softening in inside temperature or temperature range , or, from the electronic part heat to heat dispersion 
member 



In order to improve transmission, compatible for thermal boundary interface itimproves, it regards independence shape 
stable film . Recent electricity such as television , radio , computer , medical instrument , office equipment , 
communication device 



circuit design of peripheral vessel has increased complexity . for example transistor several tens of thousands solid 
phase these which for a while encapsulation are done and it reachedpoint where integrated circuit is produced because 
of other equipment . It has increased complexity of design, but electronic part of miniature is produced more, as 
capacity which furthermore increases number of these part which are installed in surface area which is reduced 
moreand more improves, dimension of device continues and miniaturization hasdone. As electronic part does 
miniaturization , accumulation substrate and density which is mounted in chip increase, now 



And as for designer and producer , these part with electrical resistance , or inother actions departure 



How doing heat which raw is done, it has faced to problem whether it makes radiate. Truly, multiple electricity 



Child part , and especially transistor and microprocessor or other semiconductor part , high 



Being warm, it is known well that it is easy to cause breakdown or the functional failure . Namely it radiates heat 
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capacity which it does, becoming constraint factor for performance of part is many. 



»fl/<?/*— y©*w#©-», xi*»j<i© 

fettle, Sl)77>tffiffl$4xTL^o 

L^L*tu*©iatt^, sHr©m : ? : f£f+i~& 

frflt£fe©KI**+#££;h,£c<!:tf£l^ 

»$/>*fcLT(*»ffl©*ME»tt©*K**K 
LfrUftfb, 3KB1«n)R 4,869,954 *l=Glt$ 

awijtt***4©!WHJn***. 

£©J:3fc#*?M**ffiirt©£(*W&«ffi 
*©fe©, WffiBfcaiST 

cti±, **iB*ai:T©»ea**«T*-a- 

•So 



Was cooled with forcing or countercurrent by circulation of 
air until recently, electronic part in integrated circuit in inside 
outer cover of the device . 

In order to expand surface area of package which is exposed 
to the stream which occurs in regard to this point, due to 
countercurrent , the cooling fin is offered as portion, or 
separate auxiliary part of impossible amount of the part 
package . 

Furthermore, also electric fan has been used amount of air 
which circulatesinside outer cover for in order to increase. 

But typical , miniature and others among circuit where 
mounting density is high, inorder with just circulation of mere 
air to cool circuit component appropriately, making 
insufficient is many in circuit of high output and electron 
design of nowadays . 

It can actualize heat dispersion which exceeds limit which it 
canachieve with circulation of mere air , "cold plate " or by 
mounting the electronic part directly in other thermal sink or 
other heat dispersion member . 

It is possible to provide metal plate of thermal conductivity of 
dedicated as thethermal sink it is good and, or simply making 
use of chassis of the device . 

But, as stated in U. S. Patent No. 4, 869, 954 number, as for 
of electronic part and thermal sink , connecting thermal 
boundary interface of naked eye or fact thatit possesses 
irregularity which is observed with microscope is generally . 

When it can be brought together surface of boundary 
interface , at that time pocket or gap occurring, air are times 
when trap it is done there. 

pocket a this way decreases decreasing entire surface area 
contact inside boundary interface , because of that, efficiency 
of heat transmission via boundary interface . 

Furthermore widely known way, because heat conduction of 
air islow relatively, air pocket existing in boundary interface 
interior decreases thermal conductivity via boundary 
interface . 

In order efficiency of heat transmission via boundary interface 
to improve, in ordercompensates irregularity of surface , to 
lose air pocket , thermal sink and introducing layer of 
thermally conducting material between electronic part are the 
generally . 

There is a silicon *grease or wax (wax ) etc which is filled 
with aluminum oxide or other thermal conductivity filler the 
start as material which is used because of this objective . 
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ttxiiafctt-c****, s«£±if tutmit 



«*tf#BD1*»J(t 4,299,715 #1=14, 
A, £fq v XI4§S1b7;U5-'t7.M»*fci:\ ffii© 
IME»tttt»ilS*LT % ttftlRMtfr&MS' 
>*^©l»€Hlte»ar*5EtS*1**fc*>©« 

ff*U*»l1*©*t*H*, il*©5»-t?'J- 
(petroleum jelly)fc, SKL ^HXMttWtt? 

i*¥*©aa*y *i^a*T?iwjM'4^» xi4 

C©*mi*L*L*oit*frXI**6i:*lltX 
ffi©#ft RT1i6©»»l=l*»LT, ft***©?** 

x"?i/-y-©»tti=Tft%a-sc£jb<-o**. 
*mmttm 4,466,483 #i=i4fje»ttma*& 

«ttttltXl4T-?*at?. 

c<Dx-^xiifflttiia^i4, HKStttt&i; 

*?htt©»«l=«ft-f*JIIl©«1l6£*fc 
"To 

, HSlctfU K4b£tt&tM>*ffl©llfc 

4,473,1 13 #ici*» m^ssroa® 

l=tt»*1**IM5»tt*JMMttt©5'-ha f 

c©v-ni, «?-sis©f^najtKBnicT 

BI*^&ai*ictt»A»*<b-r*««*<#iil= 
«***ifct©i:LTatt**iTt^*. 



c©tt»i*ji»i;iHba»©iBi»tta**fc 

^ll^I^m 4,674,845 #1=1*, mT$|5q D 0 £ fl£ 



material a this way usually is semifluid condition or solid 
state with thenormal room temperature , but if temperature is 
increased, liquefaction or softening.it becomes easy, to flow 
becomes easy to conform to irregular of the boundary 
interface surface . 

In for example U. S. Patent No. 4, 299, 7 1 5 number, 
connecting, with other thermally conducting material such as 
beryllium , zinc or aluminum oxide powder , from suffering 
heating element thermal conductivity pathway to thermal sink 
the blend in order to complete is formed, thermally 
conducting material of wax isdisclosed. 

material of desirable wax , conventional petroleum jelly 
(petroleum jelly ) with, with beeswax , palm wax orarea wax 
or other natural wax or blend of synthetic wax , melts this 
blend with temperature which is higher than normal room 
temperature , or shows plasticity . 

When this material attaches mark, or rubs, it is exfoliated or 
isremoved, or, it deposits in surface side which was rubbed. 

At this point, small rod , forming thickly in shape theof rod , 
other extensible , to carry with shape of dispenser of the 
pencil it is possible this material . 

gasket of thermal conductivity electrically insulating property 
is disclosed in U. S. Patent No. 4, 466, 483 number. 

this gasket includes net tissue or tape which was formed by 
the material whose impregnation or mixture of electrically 
insulating property thermally conducting material is possible. 

this tape or net tissue , when there is melting make material 
and a thermal conductivity component , carries out function of 
medium which keeps component in shape of gasket condition. 

Melting characteristic blend of wax , zinc oxide and fireproof 
agent application was done in for example both surfaces , 
center layer of plasticity solid material can be offered. 

sheet of thermal conductivity electrically insulating property 
which deposits in surface of electronic device isdisclosed in 
U. S. Patent No. 4, 473, 1 13 number. 

this sheet is offered material where inside operating 
temperature range of electronic device from solid state 
changes in liquid as those which application are done on each 
surface. 

this material composition is possible as melting characteristic 
blend of wax and zinc oxide . 

outer cover which encapsulation does electronic part , to U. S. 
Patent No. 4, 674, 845 number isincluded, was cooled 
electron assembly which has been disclosed temperature . 

Thermal sink material , from electronic part heat in order to 
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Ha>y'j-xxii*i*-«i^ saic-csa 

ii*£*S<o 



conduct, electronic part and was full with state which direct 
contact is done, it has doneinside outer cover . 

Thermal sink material consists of diamond , boron nitride or 
sapphire or other fine particulate state microcrystal material 
and of paste blend of fluorocarbon or paraffin or other filler 
material . 

But, when grease or wax of above-mentioned types which 
isknown with this industry generally, with room temperature 
independence , other shape stability are lacking, apply to 
thermal sink or boundary interface surface of electronic part 
itis regarded that disordered state is caused. 

As for these material to offer with film , when it assumes that 
the ease mustard of handling * it is desirable is many, but in 
order to offerwith shape , if it does not have substrate , net 
tissue , other support not tobecome, to that depending, 
interface layer which has fear of air pocket formation in 
interior of that itself or between other things another means to 
enter. 

Furthermore to use material a this way in typical it comes to 
thepoint of with manual operation accompanying laminate 
with application , or electron assembling machine, because of 
that causes increase of production cost . 

In addition, replacing to silicon * grease or wax material , 
there is alsoanother approach which uses material of sheet 
which it hardens. 

material a this way, including thermal conductivity fine 
particle filler of one kind or more which the scattering is done 
in polymer binder , makes composite , can offer with sheet , 
tape , pad , or film which it hardens. 

As typical binder , there are silicon , urethane , thermoplastic 
rubber and other elastomer , there isa aluminum oxide , 
magnesium oxide , zinc oxide , boron nitride , aluminum 
nitride etc as typical filler . 

As friendship example of above-mentioned boundary 
interface material , Massachusetts [uobaan ] location 



W=#a«Mr 4,869,954 *|C|*, *&X*;U* 



* It is marketed, alumina or boron nitride there is a silicon or 
a urethane *elastomer which is filled. 



Furthermore, in order to transmit thermal energy it hardened 
in U. S. Patent No. 4, 869, 954 number, sheet thermally 
conducting material of shape stability is disclosed. 

this material is formed by thermal conductivity filler of 



Page 13 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000509209A 

*BftI*Sf? 4,782,393 ^U&ttO) 

ft^burtJa^ 

-r-S), 

xi^x-ffi, tomo&mom^m&mmz. m 
\zxmwmzzttfX'2&o 

*mm*m 4,965,699 mzlt. ^'J^hBSS*- 
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urethane bond agent , curing agent , and 1 kind or more . 

As filler , there is a aluminum oxide , aluminum nitride , 
boron nitride , magnesium oxide , zinc oxide etc. 

In U. S. Patent No. 4, 782, 393 number, it arranges between 
electronic part and support frame , the pad of thermal 
conductivity electrically insulating property is disclosed. 

As for this pad diamond powder consists of goods of high 
insulating proof stress which scattering is done in interior . 

Concerning this point, mixing liquid phase of high insulating 
proof stress material with diamond powder , film it forms, is 
possible to harden this. 

thin layer is removed after film formation with chemical 
etching etc, end of diamond particle is exposed. 

Next copper , other metal end of diamond which exposes 
thethin interface layer , extends to surface , crosses film and 
in order toform heat transmission road of pure diamond , 
connects to top and the lower face of film . 

In electronic part and framework can pad install with solderor 
adhesive . 

memory chip which is mounted in printed circuit card is 
included to U. S. Patent No. 4, 965, 699 number, printed 
circuit device is disclosed. 

this card is separated from said cold plate by silicon elastomer 
which is applied to surface of cold plate which it is related. 

Thermal sink assembly which includes electronic part which 
is supported by the printed circuit board which is relationship 
which puts in place spacing from the thermal diffusion 
member is disclosed in U. S. Patent No. 4, 974, 119 number. 

elastomer layer of thermal conductivity is introduced between 
substrate and electronic part . 

It forms said elastomer layer with silicon , it is desirable to 
include the aluminum oxide or boron nitride or other filler . 

circuit board which is separated from thermal conductivity 
plate by silicon rubber *sheet which formedbeforehand is 
included to U. S. Patent No. 4, 979, 074 number, printed 
circuit board is disclosed. 

It is possible to said sheet to mix alumina or boron nitride or 
other filler . 

In U. S. Patent No. 5, 137, 959 number, boron nitride or 
alumina of hexagonal system thermal conductivity electrical 
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insulating property boundary interface material which was 
filled, consists of elastomer of thermoplasticity or the 
crosscoupling is disclosed. 

As for this material it forms next sheet , other shape casting or 
the molding is possible said blend as blend of said elastomer 
and filler . 

Other elastomer which is filled has been disclosed thermal 
conductivity electrically insulating material in the U. S. Patent 
No. 5, 194, 480 number. 

You can list boron nitride of hexagonal system as desirable 
filler . 

It can form elastomer which is filled in block , sheet , or film 
makinguse of conventional method . 

thermal conductivity boundary interface material which is 
formed by thermal conductivity filler of polymer binder and 1 
kind or more isdisclosed in U. S. Patent No. 5, 213, 868 
number and 5 th , 298, 791 numbers. 

As filler , fine particulate state solid of aluminum oxide , 
aluminum nitride , boron nitride , magnesium oxide or zinc 
oxide can be used. 

It forms said material with casting or molding , it offers as 
acrylic type pressure sensitivity sticking (PSA ) tape of 
preferably layer tissue . 

It offers said surface and thermal sink or in order to remove 
the air from between surface of electronic part or other group 
material, at least to 1 surface of tape , with shape which 
possesses channel or the hole . 

boron nitride thermal conductivity layer tissue which consists 
of polyamide which was formed under silicon layer which is 
filled is included to U. S. Patent No. 5, 321, 582 number, 
electronic part thermal sink assembly is disclosed. 

said layer condition tissue is introduced between outer cover 
of electronic part and assembly . 

sheet material of above-mentioned types was widely accepted, 
in the electronic part assembly which is cooled by conduction 
in order to use as boundary interface material generally. 

But in order for these material to be possible to actualize 
sufficient surface because of efficient heat transmission 
regarding application example of part, to add sufficient 
powerin order to conform to boundary interface surface , 
spring , clamp or other heavy fastening element are needed. 

In fact, when temperature rises regarding application of a 
certain kind, when material like grease and wax which 
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liquefaction , it melts orsoften, or, it is liked as those which 
conform well with surface of boundary interface , it is. 

Therefore, if boundary interface material of these types and 
method which appliesthose are improved more, it is 
recognized that you are welcomed in the electronics industry . 

Especially desirable ones, while possessing independence and 
shape stability with room temperature , in order to conform 
well with boundary interface surface , are thethermal 
boundary interface material whose softening or melting is 
possible with temperature inside operating temperature range 
of electronic part . 

General explanatory this invention of invention points heat 
transmission material which itcan introduce to thermal 
boundary interface of heat emission property electronic part 
and between heat dispersion member . 

said material conforming well with boundary interface 
surface , in order for heat transmission to heat dispersion 
member to be improved from electronic part , is something of 
types whose softening or melting is possible with temperature 
inside operating temperature range of electronic part . 

But boundary interface material of this invention is something 
which possesses shape stability and independence with room 
temperature , unlike grease or wax of kind of types which is 
known in this industry . 

Therefore, as for said material , it can form in film or kind of 
tape which it can deposit in boundary interface surface of heat 
dispersion member like for example thermal sink making use 
of automated equipment . 

From fact that it is independence , furthermore, it is not 
necessaryto have net tissue and substrate which introduce 
excess kind oflayer which air pocket occurs into boundary 
interface . 

Therefore, as for feature of this invention , there is about to 
make conductcooling of heat emission property electronic 
part possible. 

said part has operating temperature which is higher than 
normal room temperature , beingadjacent to second heat 
conducting surface and thermal of heat dispersion member 
which it is related,(thermal adjacency ) allots first heat 
conducting surface , it has become possible at that time to 
demarcate boundary interface . 

It possesses shape stability with normal room temperature in 
first phase , in order tobe filled substantially in boundary 
interface in second phase , it is possible toconform, thermally 
conducting material is offered. 

said material which inside operating temperature range of said 
electronic part has transition temperature to the second phase 
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from first phase is formed to layer which possesses 
independence . 

said layer deposits in one surface among relations, those 
aspects beingadjacent to thermal next, being allotted, 
demarcate boundary interface . 

applying voltage to electronic part is effective in order to heat 
said layer to the temperature which is higher than phase 
transition temperature . 

Further feature of this invention thermal sink or other , is to 
offer thermal conductivity boundary interface in order to cool 
heat emission property electronic part which possesses heat 
dispersion member which it isrelated with conduction. 

said boundary interface has shape stability with normal room 
temperature in first phase , it ispossible to conform to 
boundary interface surface of electronic part and heat 
dispersion member substantially in second phase is formed as 
layer which possesses, the independence of thermally 
conducting material . 

From first phase of said material as for transition temperature 
to second phase it is inside operating temperature range of 
said electronic part . 

benefit of this invention in order to conform well with 
boundary interface surface , softening or melting being 
possible with temperature inside operating temperature range 
of electronic part , has independence and shape stability with 
room temperature , includes thepoint, handling and thermal 
boundary interface material whose application is easy. 

As for further benefit , being possible with net tissue , other 
supporting substrate none toform in film or tape making use 
of method which isautomated, there is a point, boundary 
interface material whose it is possible to deposit in boundary 
interface surface of for example heat dispersion member . 

delivery it does member a this way, next destined for 
maker ,being possible to equip directly in circuit board , 
necessity whichl ami nates boundary interface material with 
manual operation with that is cancelled. 

Further benefit can adjust property which relates to heat and 
the viscosity according to condition , there is a composition of 
thermal boundary interface . 

These and other benefit are clear ones easily in person skilled 
in the art on thebasis of disclosure item which is included in 
this specification . 

In order furthermore to understand property of simple 
explanation this invention of drawing and objective in fully , 
below being described pertaining to the attached figure , 
detailed description must be referred to. 
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Figure 1 with partial sectional view of electrical assembly , 
regarding said assembly , heat emission property electronic 
part .following to this invention via fact that intermediate 
layer of thermally conducting material isprovided inside 
thermal boundary interface between heat transmission surface 
of heat dispersion member whichit is related with said part , is 
cooled by conduction. 

Figure 2 portion of thermal boundary interface of Figure 1 , is 
figure which is expanded in order to show details of shape . 

As for Figure 3 in cross section edge figure which shows state 
where it can stick to surface of release sheet (release sheet ) 
thermally conducting material of Figure 1 as film layer , said 
sheet in order to make use of film easy, iswound in roll . 

Figure 4 release sheet roll of Figure 1 , is figure which is 
expanded inorder to show details of structure . 

Pertaining to Detailed Description of Invention below, 
drawing above furthermore isexplained. 

reference character which corresponds in Detailed Description 
of Invention drawing regarding no figure shows the element 
which corresponds, but referring to drawing , in Figure 1 asfor 
electrical assembly which is shown generally as 10, printed 
circuit board which it isrelated (PCB ) and heat emission 
property digital or analog electronic part 12 which was 
supported in other group sheet 14 is included. 

As for electronic part 12 you obtain with lower position 
assembly which heat emission is done theaccumulation 
microchip , microprocessor , transistor , or other 
semiconductor , or diode , relay , resistor , transformer , 
amplifier , [diakku ] (2 conductive line type semiconductor 
alternating current switch ) or with,resistance such as 
capacitor , or with other actions. 

As for part 12 it possesses operating temperature range of 
approximately 60 - 80 deg C in typical . 

From part 12 because of electrical connection to substrate 14, 
from edge of the any of part 12 with solder , other method of 
substrate 14 it canprovide lead wire or pin 16a and 16 b of 
one pair , in formwhich extends facing toward connection 
portion . 

lead wire 16 furthermore in order to demarcate interstice 
which between part 12 and substrate 14 is shown, with 17 of 
approximately 3 Codium fragile (75 micron ),may support 
part 12 on substrate 14. 

Or, substrate 14 may receive part 12 directly. 

With state which is supported on substrate 14, electronic part 
12 to display first heat conducting surface 18, first 
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Vis-a-vis second heat conducting surface to which heat 
dispersion member 20 which it is related correspondsbeing 
adjacent to thermal , with spacing it can arrange heat 
conducting surface . 

Radiation member 20 configuration is done from metallic 
material etc whichpossesses effective heat capacity , in 
relationship of heat capacity of part 12 radiates thermal 
energy which is transmitted with conduction or other shape 
from part 12. 

If it regards indication in this figure, as for heat dispersion 
member 20, beingshown, as thermal sink which generally 
possesses planar substrate section 24 cooling fin of plural 
extends from this substrate section 24, one layer isreferred to 
making 26. 

There being a assembly 10 of kind of configuration which it 
illustrates, the fin 26 assists countercurrent cooling of part 12, 
but in order furthermore the countercurrent to cool thermal 
energy which is transmitted from part 12, it ispossible to 
receive this with unshown -RELATED cold plate etc. 

Thermal boundary interface which it shows, with 28 between 
both surfaces by beingadjacent to thermal in second heat 
conducting surface 22 of radiation member 20, arranging first 
heat conducting surface 18 of electronic part 12, is 
demarcated. 

thermal conductivity intermediate layer 30, into boundary 
interface 28, in order to offer transmission pathway for 
transmitting thermal energy to radiation member 20 from part 
12, isintroduced between heat conducting surface 18 and 22. 

Transmission pathway a this way part 12 to cool, 
countercurrent air circulation because it is maintained below 
limit where operating temperature is appointedsecurely to 
accompany and accompany, it is good. 

heat dispersion member 20 is shown as separate thermal sink 
member , but it is possible touse substrate 14itself because of 
this objective , in that case intermediate layer 30, into the 
surface 32 of substrate 14 and between corresponding surface 
34 of electronic part 12 it introduces. 

At time of whichever arranging, it is shown in 32, 
intermediate layer 30 and surface 18 and in order to improve 
22 or 32 and 34 boundary interface contactbetween, it is 
possible including external force above approximately 1 - 2 
pound , (not shown ) such as Clip , spring , clamp furthermore 
to provide. 

Following to principle of this invention , intermediate layer 30 
is formed film , sheet , other layers of independence of 
thermally conducting material by. 

"independence (self-supporting ) " With, intermediate layer 
30, furthermore, in support none , means factthat it becomes 
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independent with net tissue and substrate whichintroduce 
excess kind of layer which air pocket occurs into the 
boundary interface . 

As for film or sheet of intermediate layer 30, following to 
individual shape of assembly 10, it makes above thickness 
approximately 1 - 10 Codium fragile (25 - 250 micron ) in 
typical . 

composition of thermally conducting material which forms 
intermediate layer 30 has shape stability with thenormal room 
temperature , namely approximately 25 deg C regarding first 
phase , namely solid , semisolid , glass or crystalline phase, 
boundary interface surface , of electronic part 12 and heat 
dispersion member 20 respectively can conform to 18 and 22 
substantially regarding second phase , namely liquid , 
semifluid , or other viscosity molten state conditions. 

In order as for transition temperature of said material , with 
melting temperature or glass transition 
temperature approximately for approximately 80 deg C to be 
desirable from 60 or 70 deg C, to be settled inside operating 
temperature range of electronic part 12 it is adjusted. 



Furthermore intermediate intermediate layer phase revolution phase transition temperature isheated with temperature 
temperature which is obtained in regard to the this point, 



Although in order to show, interior shape of boundary interface 28 in applying voltage of the effective , electronic part 
12 in detail 
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Expanding portion of boundary interface 28, you refer to Figure 2 which itshows. Therefore as for intermediate layer 
30 shape 



From condition stable solid or semisolid phase, in flow possibility or other formswhich can show relative 
intermolecular linkage motion to melt to conformity possible liquid or semifluid viscosity phase, or that 
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<seq>mel state which softens in other shape is shown, viscosity phase a this way, increasing surface area contact with 
the boundary interface surface 18 and 22, boundary interface 28 was almost full completely by removing the air pocket 
or other empty gap from boundary interface 28 efficiency and velocity of the heat transmission and, with that via 
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By pressure, making boundary interface interstice between 
surface 18 and 22 narrow, it ispossible furthermore to raise 
efficiency of heat transmission between the both surface . 

If there is a latent heat which it is related to phase transition of 
material which forms intermediate layer 30, that contributes 
to cooling part 12. 

But, unlike grease or wax of kind of types which is 
knownuntil recently in this industry , in intermediate layer of 
this invention , there is a benefit , shape stability and 
independence in room temperature . 

Therefore, in Figure 3 , as 40, as shown generally, as for 
intermediate layer 30,in order to make deposit to substrate 
easy with automated step , it is profitable to offer with tape 
shape which is wound. 

If Figure 4 which furthermore shows 1 portion 42 of tape 40 
in detail furthermore is referred to, in order to understand more 
well, the tape 40 face stock (face stock ), depositing to length 
of liner , other release sheet 44 is formed film of intermediate 
layer 30. 

As for intermediate layer 30, conventional method. It can 
deposit in surface 46 of release sheet 44 with indirect 
movement step which for example spraying , knife coating , 
roller coating , casting , drum coating or other directly utilizes 
step, or silicon release sheet . 

viscosity of material which forms intermediate layer 30 in 
order to decrease, making use of solvent , diluent , other 
vehicle it is good. 

If material , drying release sheet , solvent it evaporates 
afterdepositing, film , coating , other residue which do not 
have, viscosity of adhesiveness of material on that remain. 

As been a generally regarding technology of gluing , with 
paper or sheet etc of plastic which wax pulls release sheet 44, 
in order silicon pulling, is covered with other coating , to be 
able toexfoliate that finally from substrate which deposits, 
withoutpulling up to extent which can recognize intermediate 
layer 30, those where surface energy is low relatively, 
Forming in elongated state , it can offer. 

As for representative release sheet , chloride poly vinyl , 
polyester , cellulosic material , metal foil , composite or other 
face stock , other film which can give plasticity areincluded. 
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It illustrated in desirable Working Example , it can cut off 
tape 40 in the suitable length , before installing exposed 
surface 40 of intermediate layer 30, in assembly 10, it 
candeposit in boundary interface surface 22 of heat dispersion 
member 20 (Figure 1 ). 

In regard to this point, intermediate layer exposed surface 48 
intermediate layer 30 can offer with the shape which pressure 
sensitive adhesive or other thin film in order to deposit in 
radiation member 20 the application is done. 

Or, it heats boundary interface surface 22 of radiation member 
20, it is possible to melt boundary layer of intermediate layer 
surface 48 in order to deposit with "High-temperature 
melting" mechanism . 

tape 40 that way it can deposit, with state where release sheet 
44 protects not yet exposed surface 50 of intermediate layer 
30, it can mount heat dispersion layer20 (Figure 1 ), it can 
ship as accumulation unit electron maker , assembly 
practitioner , other user . 

If next simply peeling release sheet 44, exposing surface 50 of 
intermediate layer 30, the surface 50 registration it does user 
on heat conducting surface 18 of electronic part 12, applies 
Clip , other external pressure means lastly and in surface 18 
and adjacent conducted heat contact andother thermal 
adjacent relationships of electronic part should have arranged 
intermediate layer 50. 

Regarding desirable 1 Working Example , composition of 
intermediate layer 30 pressure sensitive adhesive of(a ) 
melting point approximately 90-100 deg C (PSA ) the;al 
olefin thermoplastic component of 25 or 50 weight %, (b ) 
melting point approximately 50 - 60 deg C approximately 50 
or 75 weight %, and (c ) thermal conductivity filler of 1 kind 
or more is shape stability blend which approximatelyconsists 
of 20 or 80 weight %. 

•'melting temperature " With phrase which is said here is used 
in that widest sense,from shape stable solid , semisolid , 
crystal or glass phase, flowable liquid , semifluid it designates 
that intermolecular linkage motion is shownas feature or 
includes temperature or temperature range which shows 
transfer tophase or molten state condition which possesses 
viscosity in othershapes. 



PSA «#tt-ttic, 7*»J/uH*Utt(;««7M/Ult, 7Mfr90* 



In PSA forming ingredient A carrying, [akuriru ] jp9 jpl 1 acid or (meth ) acrylic acid * acrylic acid 

^-^(inter penetrating nctwork)^it^W^(DT<7 l ))^0M^MMM(Ot(DX^i>o rpSAjtl^B^liC 
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homopolymer , copolymer , tricopolymer , mutual penetration network of jpl 1 or other aery late and/or acrylamide or 
other amide (inter penetrating network ) or it is something ofhigh-temperature melting type of blend or other acrylic 
type . "PSA " With as for phrase which is said here that conventional meaning namely said component glass transition 

zomo7M)\>j&mmmt psa "H6o M ;&irH25ra^igQ a gffi^^ 

mch)JtW»fcr*Cfc©**, *K'J*U7-r:/jWff*U*. »*L^*H©««Wft«»l* CIO XI* 



In order temperature , surface energy , in addition, to possess property which shows thestickiness of certain extent with 
normal room temperature , fact that composition it is done is meant, acrylic type high-temperature melting PSA of this 
kind with product symbol ,"H60* and "H251* is marketed from heart land * [adohiishibuzu ] of Wisconsin 
Germantown location . As the;al olefin thermoplastic component , there are times when "Low melting characteristic 
(low melt ) "is designated as feature,po!yolefin is desirable. As for representative material of desirable types CIO or 

J:yS[»©7;U^>©7 : E;U7TX7t? , J"7--C&oT, 



From with amorphous polymer of alkene of high grade , 

*f htti v brtiB5£tl"Cl*£o It is marketed from [ito ] corporation. 

CI0)cfc3&$t¥4li5!l^ 1 SklZ-Tjk'? koUffiffli material a this way furthermore, has kind of feature which 
^rW^So isshown in Table 1 . 

»1* ft*W*l>7^ VJM'jT-rtta (Vybar® 260) <D%}& 



A7 H 

JJ J M 

m, (ASTMD3S) 
m (ASTMD3236) 
@210°F (99 ft C) 

;£A&( Penetration )(ASTM D 1321) 
@ 77°F(25'C) 

®% (ASTMD1168) 
@ 75°F(24°C) 
@200°F(93°C) 

3«>^1iBi (ASTMD1959) 



psa o»Rrattja»r=wr*tt**»s**i 



2600 g/mol 
130*F(54°C) 

357.5 cP 

12 mm 

0.90 g/cm 3 
0.79 g/cm 3 

15 



As shown thermal *viscosity property which is controlled, 
you can adjust thermal *viscosity property of intermediate 
layer composition , by changing inside limit which ratio for 
thermoplastic component of PSA is appointed. 
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*©*lfc««lCfil^rtt, »RT«tt*#fc psa 

«(ci6 ia±)a>*;u^*i/;uK0X«xi*^ 

fiKxXx^U-efcoTBjSA^ 60-70 deg C <Dt 
0$, &ft$tf)ftj 20-80 fil%£flf 




Especially, when operating temperature , external pressure of 
heat emission property electronic part is added, in order to 
show the temperature characteristic of optimum in regard to 
size , of said external pressure and configuration or other 
variable of boundary interface , it can select phase transition 
temperature and melting style index or viscosity of said 
composition . 

Regarding other Working Example , replacing to 
thermoplastic component and PSAcomponent , the paraffin 
type wax or in addition, with natural or synthetic ester of 
carboxyl acid of long chain (Above CI 6 ) the melting point 
those of approximately 60 - 70 deg C, approximately 20 - 80 
weight % of composition structure 





5|4±filS(clay-treated)$l56Lfc^ B B a /S»Rl/7 



With tradename South Carolina State lock hill location being 
marketed [bareko ] * from products corporation, it has 
become minute crystal component and composite of 
amorphous component which administer clay treatment 
(clay-treated ). 

wax a this way, furthermore has kind of feature which 
isshown in Table 2 below. 



K2$ ft*tt><5 7 (Ultraflex® Amber) 2>$lfe 



U (ASTM D 127) 


156°F (69'C) 


(ASTM D 3236) 




@210°F(99°C) 


13 cP 


JtAJt (ASTM D 1321) 




§ 77T(25°C) 


29 mm 


@110'F(43°C) 


190 mm 


(ASTM D 1168) 




@ 77°F(25°C) 


0.92 g/cm 3 


@210°F(99°C) 


0.79 g/cm 5 



\>jL±tftfflLtz^1&$\<Dl\'ftl\zt$l\Xbs ffifta Above in which of Working Example which is explained, 
XI±Ki0)/i£##i^n'ffl£ff2E£L, ^OtplZffi component of resin or wax forms binder, among those filler 
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0.25-250 5?D>(.01~10 S.)l)0) «5ffllcft-5A<, 
ttffji 28 xtf/Xl*4"|U]Ji 30 ©JWMcfcyB 



Bfc***, 7^57. IHb7;US-^A, g<b 
CO «fc5fcft«8lJtt. 19 25~50W/m- ,> K 

ft 3(5 <D S SB ^ 21 <b(wetting opacifying)^] X 



2000-7-18 

of thermal conductivity isdone scattering . 

filler in order to give thermal conductivity which is desired to 
anticipated application with sufficient ratio is contained in 
binder . 

dimension and shape of filler are not important ones in the 
deterministic vis-a-vis objective of this invention . 

Concerning this point, spherical shape , flaky , platelet 
condition, irregular shape , or it cut the filler and, cut, if or it 
should have been, a some general shape suchas fiber like fiber 
which powder fragment is done, but uniform scattering and 
same material mechanical and in order to guarantee thermal 
property , it is desirableto be powder , other fine particulate 
state . 

As for particle diameter or distribution of filler , in typical 
there is arange of approximately 0.25 - 250 micron (.01-10 
Codium fragile ), but furthermore variation spreads due to 
thickness of boundary interface 28and/or intermediate layer 
30. 

Furthermore filler , intermediate layer 30 between electronic 
part 12 and heat dispersion member 20, is electrical insulator , 
but as for heat in order to become barrier whichconducts, as 
those which are a nonconducting it is desirable to select. 

As preferred thermal conductivity *electrically insulating 
property filler , boron nitride , alumina , aluminum oxide , 
aluminum nitride , magnesium oxide , zinc oxide , silicon 
carbide , berylium oxide , and mixture of those are included. 

filler a this way designates that thermal conductivity of 
approximately 25 -50 W/m-*K is shown as feature. 

In thermal conductivity and extent which is not impaired 
other property excessively, furthermore including filler and 
additive it is goodto intermediate layer 30. 

As expressed before, lowering viscosity of material , to mix 
andconvey in order to make easy, it is possible to use solvent , 
other diluent in blending step . 

conventional wetting opaquing (wetting opacifying ) agent or 
anti-foaming agent , pigment , slowly with requisite of 
specific application which is intended, it is possible to add 
also burning agent and antioxidant , to composition . 

It compounds composition inside conventional mixing 
equipment . 

It is not a requisite . With support or strengthening member 
(not shown ) as separate inner layer it is possibleto install in 
intermediate layer 30 as option . 

With Prior Art , to provide woven fabric of film , or glass 
fiber whichis formed by polyimide or other thermoplastic 
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XI**^xmt«>l«*«L<l4tt»Lfc7/U5 



materia! or as layer of aluminum mesh which is expanded itis 
possible member a this way. 

As for strengthening member , handling of intermediate layer 
in a higher surrounding temperature and in order to make 
blanking of various shape easy, the intermediate layer 
furthermore is supported. 

If with actual example which is shown below, it does not state 
clear lyseparately, as for all percent or ratio at ratio of weight 
base , asfor said actual example being something which 
illustrates execution of the this invention which encapsulation 
is done in this, you do not have to understands every limiting 
meaning. 



master batch which represents intermediate layer composition 
of Working Example this invention , following to 
thebelow-mentioned separate table , is something which 
configuration is done in orderto characterize. 





Vybar® 260 1 


H600 1 


mm 


(SS96) 


(m%) 


3-1 


45 


22 


3-2 


47 


17 


3-3 


47 


17 


3-6 






3-7 


40 


19 


3-8 


50 


25 


3-10 


.34 


16 


5-1 







40 



67 



25 
33 



ZnO, s Al 6 



41 



50 



33 
36 
30 
60 



1 a*b7-f>^pj§l1±*t*4 t^KimiW. ^hn^-fhtt 



1; a! olefin thermoplastic material Oklahoma State [tarusa ], Petrolite corporation 
2 T^iJTul PSA T^'^, /\— H7>K-yKfc— *>3?X 



2 acrylic type PSA Wisconsin Germantown , heart land * [adohiishibuzu ] 

3 /<77<r:/%M wxiiuv'i-ymuvttfr* m*u=j 
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3 paraffin type wax South Carolina State lock hill , [bareko ] *products corporation 



4 mtt^m hcp &tt % tk/^xk^^ 




4 boron nitride HCPparticle quality , Ohio Cleveland , [adobansutokkusu ] 


* [serami ] 



7, Inc. 



5 zinc oxide Illinois Chicago , [middouesuto ] *zinc corporation; New Jersey S.plain field , Clark & [danierusu ] 
Inc. 

6 7)l>$+ R1298, -zl-v^-v-W3.^> % 7JU**>-7JU5-^A K*H*h;UX>Xli+5/L/>*«L\T 



6 alumina R1298,New Jersey union , ar- can *aluminum specimen approximately are thin to 30 - 70% of all solid 
fraction making use of toluene or xylene extending 

, »iIU «l^te**1*T7-r;UA©«**» 2.5 fcl^L 6 5 



casting to do, drying next, thickness of film approximately 2.5 or 6 [mi ] 



55-65 deg C <DEigL\zmm+&t % IS¥4f*S 

Dow 340)ftl/*B»-eX***lfc*IK* 
CrayothermTM)<Dfflj£<bJ±&£tlfc 0 



It makes jpll . 

Approximately 55 - When it heats to temperature of 65 deg C, 
as for the specimen it was observed that conformity possible 
grease or viscosity of paste is shown. 

Below-mentioned thermal property was measured, 
conventional silicon grease (Michigan State Midland location 
Dow Corning Co. , Dow 340 ) and composition of wax 
(California [anahaimu ] location [kureyosaamu ] corporation, 
CrayothermTM ) which is supported with metal foil was 
compared. 
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3-1 


-4_» A. « 


62%AI 


6 


0.14 


1.7 


3-2 




62% Al 


4 


0.12 


1.3 


3-3 




COO/ A l/DM 


A 
H 


n no 




3-6 




60% Al 


2.5 


0.04 


2.3 


5-1 


w 


50% BN 


4 


0.10 


1.5 


3-7 




62%Zn0 2 


4 


0.14 


1.1 


3-8 




30% BN 


2.5 


0.07 


1.5 


3-10 




70% ZnO, 


3 


0.12 


0.95 


Crayotherm 




ZnOj 


2.5 


0.11 


0.93 


3-2 




62% Al 


5 


0..26 


0.74 


3-6 




60% Al 


5 


0.30 


0.65 


5-1 


* 


50% BN 


5 


0.12 


1.64 


Dow 340 




ZnO, 


5 (y*- 6 ) 


0.36 


0.54 



•Vybar® 260 
2 Ultraflex® Amber 

4 is V n y 7 'J - 7. 



ftaas, awns®. *<j>iti<Dt8i*<j)!&&\£m 



From above-mentioned result, as for intermediate layer 
composition of this invention , it wasverified that until 
recently known grease and compatible and the thermal 
property where wax is desirable are kept in this industry . 

But these composition furthermore have shape stability and 
independence with the room temperature , make handling and 
application easy, lose necessity of support base , net tissue , 
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<LTl^o 

Drawings 
[01] 



other support . 

As for this invention, being something where it is expected 
that it can addflxed modification without deviating from 
principle which encapsulation isdone, as for all item which 
are included in explanation aboveillustrate ones it should you 
undo being, you do not have tounderstand in limiting 
meaning. 

literature which is quoted here is something which by fact 
thatentirely you refer to is interwoven to content of main text 
book in explicit . 



[Figure l ] 



28 



36 



26 




Hill 




7 

34 



Fig. 1 



20 

24 
30 
12 



10 



v/s/ / / / / /7x :\. 




[02] 



[Figure 2 ] 
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42 



50 





Fig. 4 



[¥«*tiE»] 

184 8 « I IS 

[tttUB] 

1998 ^4 24 0(1998.4.24) 

[UtErtS] 

«. 

i*i5*r»T-Jir**> , J:a:/l=T»J*U IHb7 
;U5-^AXIig1b*^mfci^£«&J££fr 

KBIttltfl! 4,979,074 fcP.A^ftfiEJg 

»i/-n=iiT;u5-*-xi*afc*^*«:ifa>* 

*B1*»* 5, 137,959 #1=14. ft#A$0>21t 
*^*XI*77U5-i-t-ft«Lfc. fSMttXI* 

Cfltt^liSi^Xr-^-iftfcSiJiOjlS^ 



Japan Patent Law Article 184 <T> 8Claim 1 



1998 April 24 B (1998.4.24) 



[sutomaa] substrate t electronic part <D?a\ 1=3? A $ 

said elastomer layer U silicon ~G %$f$,L, aluminum oxide 
XI* boron nitride or other filler £#fcCi:j!><S£U*. 



U. S. Patent No. 4, 979, 074 #1=1* , S&frClhtfLtettltz 
silicon rubber -sheet \ZM thermal conductivity plate A N b 
ft%t£tltz circuit board printed circuit board A*Bfl 

said sheet Icli alumina Xlt boron nitride or other filler 

U. S. Patent No. 5, 137, 959 ■#1=1* , hexagonal system <D 
boron nitride Xl£ alumina &3tM Ltz, thermoplasticity 
XI4 crosscoupling (D elastomer «fcy thermal 
conductivity electrical insulating property boundary interface 

this material l£ said elastomer t filler b<J) blend tLXM 
f&L, said blend £ sheet, -t<7)ffe<Z> shape |C casting 

Xli molding „ 
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#HiMipm5,i94,48o#i=i*» MMswiivsift 

^atfitm 5,20,868 ^&r/m 5,298,791 ^ic 

xh?a. Bfc***. mb-7**S"t>Axii» 
i*lttiSa»(7)7^u;u^®Ettite©(PSA)x- 

5,321,582 ^ICli.Sib*^*£ft 

IBI=M**h*. 

IBM f9-i3^'f^^P-y^^bf^i 
23 #m 6 -51(1980 * 1 1 )l=tt % rtffilCli^i 

^tift:»±t4fc*l:JDlH"4. 

R*0)ISEI 1. ¥tt«>£fi<):UXlt{ttta£fB 
H<h, &»tfcSlJtf (20)CD£ 2 &iftS(22)l;:fift 

(28)^iiSLi»sm 1 e»Bi(i8)it*rr** 
s?ftttB^a5p n p(i2)^e^icj:y^»-rs^;ir* 



U. S. Patent No. 5, 194, 480 , thermal conductivity 

electrically insulating material LtztitMD elastomer 

J?£Ll^ filler i:LT hexagonal system CD boron nitride A* 

^Eiffi elastomer li conventional method £ffll^T 

block, sheet, XI* film 0 

U. S. Patent No. 5, 213, 868-^fccfctf 5th , 298, 791 mzlt , 
polymer binder t 1 kind or more <D thermal conductivity 
filler lC<ty ff^/S^tl'S thermal conductivity boundary 
interface material #§8tf2MvCI x &o 

filler i:LTIi, aluminum oxide , aluminum nitride , boron 
nitride , magnesium oxide Xl± zinc oxide CD fine 
particulate state solid £ 4 3ifflTr£'5 o 

said material it casting Xli molding |C<fey ff^iSL, 
preferably layer tissue CD acrylic type pressure sensitivity 
sticking (PSA) tape tLXt*&tZ> 0 

tape O'P^tt lsurface (Cli , said surface ir, & sink 
Xli electronic part or other group # CD surface (DFal A N b 
air ^Rfc^afctolC, channel XI* hole tttZ> shape 

U. S. Patent No. 5, 321, 582 mzlt , boron nitride 
Lfc silicon layer CDTI-ff2J$£tlt:: polyamide <fcy&<& 
thermal conductivity layer tissue £; fStj, electronic part 
sink assembly ^M^r^tlTl^^o 

said layer tissue I J, electronic part t assembly CD outer 
cover C/)ra1 l=$A £ft£o 

IBM technical -disclosure -bulletin Vol.23 No. 6 (1980 
November) Icli , interior surface \Z\t Ajtz wettable CD 
metal cover layer Oltz cap $■ 'ia't;^ boundary 

interface ^BUtScMvCI^o 

low temperature T?BM¥"t"& solder layer tf, eutectic alloy 
J: yj$6 solder molded article £ reflow *t&zb\ZM , 
metal cover layer 0)±|C$$i£ £tl, solder layer CD±l-l?ft 
grease CD thin layer £*l3<> 

said cap li substrate lzWLT±lcAvS^4B8fl6"e fcB£T, 
light degree CD pressure £JjQ*.'5>o 

said assembly li&l*"C, solder $ reflow LT cap £ 
substrate Izttitf' %>tz#)\ZlM$&'fZ> 0 

Claims 1. ¥-1%<D room temperature cfcy^t^ operating 
temperature range t, heat dispersion member (20) CD second 
heat conducting surface (22) I C thermal [cBftyfqoT EB 
pJtlT? , both surfaces RfjCD boundary interface (28) £!DJ£ 
L{#€> first heat conducting surface (18) £ & heat 
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feoT:(a)!& 1 ttl=fcl*T¥ttO>£SfcT»tB 
$£t4£* U % 2 fllcfcl*THE**iB(28) 

<«:J»<g*tt«»*tB«L.lWE*r»lilWtB« l 

&(\2)<Dftto&&mmto\z1b&Zt;(b)miZtt 

fi*isttta>«(30)ic»ja-r*ci:;(c)iriBi 

(30)£HEfif&3Q(18,22)<D-lc®ffl£t!:6C 
£;(d)HE<5J»a(18,22)£HE«#ffi(28)l::» 
gWlc^^LTiEat^;(e)fHBm^SiJ B a p(12) 
lz % HE«(30)£*©l£»SS<fcym*Sftl:: 

T1WE*t»«>7-r;uA(48)*Mli5/-K44)© 
«ffl(46)l=*-r4c:fcic*y»j***i, HES 
(30)4<XT^(c)icrittE7-r;uA*ffiEl»fi 

M (18,22)©-fcttLT* HEWBS/-K44) 
tl»*LTWE7-f*A(48)«Hl**«Ctl= 



2. ^x^^ > (d)&i;(e)(DF 0 1IC s flE^^®(28) 

*H3E1"«»E»fiaBi(l8 f 22)©*3Ei:<fcti- 
1 <D#*. 



emission property electronic part (12) S&aJICcfcy /tj£P"^ 
4 method T : (a) first phase IcJdI^T 2 ! 1 ^© room 
temperature T shape stability SWL, second phase f-fcl N 
THE boundary interface (28) icIHtWICftSSf £*9lC 
21 ^*-5C<t# thermally conducting material S tltt 
L, HE material l£HE first phase A N bHE second phase 
**<D transition temperature A*HE electronic part (12) 0) 
operating temperature range Alcfc&CL£; (b) HE material 
£ independence 0)d (30) \ZBfktZ>Zt; (c) HEJ1 
(30) SHE heat conducting surface (18, 22) CD— Icjgfflf 
4 Ct;(d) HE heat conducting surface (18, 22) SHE 
boundary interface (28) I C thermal icERy^T Kflt"<5; 
(e) HE electronic part (12) |C, HE® (30) 
transition temperature cfcyjSl* temperature lwJjDf?ft'^4/'rft 
lZ *»lCf#»"r*Cfct*t? method IZftT , HE 
independence (DM (30) step (b) T HE material 0) 
film (48) S release sheet (44) O surface (46) \Z fabric 
Zt\Z&) »J**K, HEM (30) A<step(c) T HE film 
SHE heat transmission £5 (18,22) CD— ICftLT, HE 
release sheet (44) SI8£LTHE film (48) ZMthtZ Zt 
ICfcy JSffl^tlSVS^Stir-ri) method o 

2. step (d) ti&lf (e) (Dfflz, HE boundary interface (28) 
SI0iS1"&HE heat transmission S (18,22) a>d>ft<£fc 
— IC external force (36) SJJD*.£ii2)Q step S^fr Claim 1 
0) method 0 



3. -KtV 



3. [sutetsu ] 



^(a)IZTHEtt»A<JaT(DS^*( 



With [pu ] (a ) aforementioned material blend below 



) any containing 



* It makes thing 



It is offered, 



(i)(i)ft 9o~m o comffi&&tttZ7W)i<Jkmm&&mj&ft&te<tt 



(I ) (i ) Approximately 90 - 100 * acrylic type pressure sensitivity sticking component which possesses melting 
temperature atleast 

25 mm%; 



Approximately 25 weight %; 



(ii ) Approximately 50 - 60 * the;al olefin thermoplastic component which possesses melting temperature atleast 
approximately 

50 M%; 
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50 weight %; 

(Hi) i a&i»±<D»e«i±%ttffl4>ft<£ttt 20 Sl%; R\t 



(iii ) thermal conductivity filler of 1 kind or more at least approximately 20 weight %, or 
(H)(i)ft 60-70^©»»a**Wrft/^^>*«ja»*ft<it|?| 20 



(II ) (i ) Approximately 60 - 70 * paraffin type wax component which possesses melting temperature atleast 
approximately 20 



weight %; 

(n) i m®u±<D®temteftm$i<}>te<tm 20 mm%<Dtm^ oxxK 



(ii ) thermal conductivity filler of 1 kind or more at least method . of Claim 1 ofapproximately 20 weight % 
4. ffTIBS&tt(I)A<til 70-80 c C©«(E»a**^L,1WIBS^«a)4% 



4. Aforementioned blend (I ) approximately 70 - 80 * to have the phase transition temperature , aforementioned blend 
(I ) approximately 

6O~8O fl C0«lE#SS£**$l»#S 3 <D*». 



60 - 80 * method . of Claim 3 which possesses phase transition temperature 

5. mm&m®m<®is>tx\t®&&fav&ztmizi \ 



5. method . of Claim 1 where aforementioned heat dispersion member is thethermal sink or circuit board 

6. HtJtElA<;^?(c)[C^ 1 0 



6. Aforementioned layer deposits in heat conducting surface of aforementioned electronic part in step (c ) Claim 1 
which 



method . 

7. «TlBBA<X-f^(b)fCT*?l \~\Q*M0m5~025mm)O)m**£tti>74)l> 



7. Aforementioned layer being step (b ), fill which possesses thickness of approximately 1 - 10 Codium fragile (0.025 - 
0.25 mm ) 
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Furthermore it designates that it is formed [mu ] as as feature, the method . of Claim 1 
8. SIB 1 «W±0)l»fi»tt*««(I)(iii)XI4(II)(ii)A^aft^* 



8. thermal conductivity filler of aforementioned one kind or more (I ) (iii ) or (II ) (ii ), boron nitride 

; 7)tiK mbyyus-^A. mt7)^-^^ SMbv^v^A, iMbffi 



alumina , aluminum oxide , aluminum nitride , magnesium oxide , oxidation sub- 



It is selected from midst of group which consists of lead , silicon carbide , berylium oxide , and mixture of those , 
method . of Claim 3 



It is possible to possess shape stability with normal room temperature in 9.first phase ,to conform substantially in 
second phase in thermal conductivity boundary interface which includes thelayer of independence of thermally 
conducting material putting 



As for aforementioned material , from first phase transition temperature to the second phase , operating temperature 
example which is higher than normal room temperature 



Inside operation range of heat emission property electronic part (12) which possesses enclosure 



l-fey, mJlB boundary interface l±, ftJfB material A< (I)(i) 
ft) 90-100 deg C <D melting temperature &^~$~Z> acrylic 
type pressure sensitivity sticking component d^^<<tt$^ 
25weight %; (ii) 50-60 deg C O melting temperature £ 
^~ti> aolefln thermoplastic component {J>fc<i:i$J 
50weight %; (iii) 1 kind or more O) thermal conductivity 
filler 20weight%, Xli (II) (i) ft) 60-70 deg C 

O) melting temperature £ ^~?Z> paraffin type wax 
component 'pl£<£$>1fa 20weight %; (ii) 1 kind or more <D 
thermal conductivity filler d>fc<£t$?) 20weight %<D blend 
(1) or (II) 0 any tTS boundary 

interface 0 



90-100 deg C <Dltt»fflft£*"r$7$ WUSSS 

Ett«63trt»*«<i:te 25 aa%;(ii)«i 

50-60 deg C ©BMRSS^-f 4 

*»prattrt»'>ft<t*» 50 M%;(iii)i a 

HBl±(DJ»fi»ttA*ffl'>ft<t*» 20 « 
S%, XI*(IIX0» 60-70 deg C 

*-r*/<^-r>*«lfi6»'>ft<tt» 20 B 
B%;(ii)l fflSia±0^e#tt^a^J^d:<<!: 
tfi 20 B«%<Da£*B(QXI4(II)<Dl vf;h,fr£ 



10. BfJf2;S^%(l)A<ft] 70-80 fl C«)*IE8a«**L,l(rBS&»(iA<tt 60~80'te<D«lK»a*£*rr5, 

I approximately 60 - 80 * has phase transition temperature , boundary interface . of the Claim 9 10. 
Aforementioned blend (I ) approximately 70 - 80 * to have the phase transition temperature , aforementioned blend 
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11. MfBJltfift l~10 5;U(0.025-0.25mm)0)IS**^5^^A-C?**,ll*a9a)affBBc 



1 1. It is a film where aforementioned layer has thickness ofapproximately 1 - 10 Codium fragile (0.025 - 0.25 mm ), 
boundary interface . of Claim 9 

12. mi i aw±(/)^fi«tt5t«»ja)(iii)xii(ii)(ii)A<,g^^ 



12. thermal conductivity filler of aforementioned one kind or more (I ) (iii ) or (II ) (ii ), nitriding [hou ] 



Element and alumina , aluminum oxide , aluminum nitride , magnesium oxide , oxidation 



In group which consists of zinc , silicon carbide , berylium oxide , and mixture of those 



Empty it is selected, boundary interface . of Claim 9 
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